The third National Health and Nutrition Examination Survey (NHANES III, 1988-94) is the seventh in a series, beginning in 1960, of national examination studies conducted by the National Center for Health Statistics (NCHS), Centers for Disease Control and Prevention. Three of these studies, the National Health Examination Surveys (NHES) (NCHS, 1965) were conducted in the 1960s. Beginning in 1970, a large nutrition component was added to the basic design and the name was changed to the National Health and Nutrition Examination Survey (McDowell, 1981; Miller, 1973; NCHS, 1977) . A special study of Hispanic populations in the United States was conducted in 1982 -84 (NCHS, 1985 .
These studies have contributed to knowledge of public health in the United States and have played an influential role in the formulation of public health policy. NHANES III will follow in this tradition. This survey is being performed at a critical time for health policy planning into the next millennium. Already, data from NHANES III have influenced the National Cholesterol Education Program (Johnson et al., 1993; Sempos et al., 1993) and the National High Blood Pressure Education Program (joint National Committee, 1993; NHBPEP, 1993) . No doubt, data from NHANES III will assume greater importance as information on other aspects of health emerges, including weight, dietary intake, smoking-related illness, diabetes and osteoporosis. However, NHANES III may also figure more prominently in policy discussion through assessment of the relationship of risk ' factors to health care expenditures using Medicare data, a linkage which is already being planned.
Prior to NHANES III the upper age limit was 74, except for NHES I (1960-1962) , where the upper age limit was 79. Through the efforts of and collaboration with the National Institute on Aging (NIA), the upper age limit was removed for NHANES III.
The goals of the NHANES III are:
(a) To estimate the national prevalence of selected diseases and risk factors; (b) to estimate national population reference distributions of selected health parameters; (c) to document and investigate reasons for secular trends in selected diseases and risk factors; (d) to contribute to an understanding of disease etiology; and, (e) to investigate the natural history of selected diseases.
Elements of the Survey

Sample Design
The NHANES III was designed to estimate the prevalence of common chronic conditions and associated risk factors for a representative sample of the civilian, noninstitutional population of the United States ages 2 months and older (Ezzati et al., 1992) . The first phase was conducted during 1988-91. The second phase will be complete in late 1994. Persons 60 years and older in the black and Mexican American populations, and those 60-69, 70-79, and 80 years and older in the white population were oversampled to improve the precision of estimates in these older age groups.
The NHANES III employed a stratified multistage area probability design. The composition of the sam-pie population for Phase 1, aged 50 and older, is shown by age in Table 1 . Seventy-nine percent of adults 50 and older selected to participate in NHANES III agreed to be interviewed in their home; 62% agreed to an extensive medical examination at a Mobile Examination Center (MEC). An additional 5% participated in an abbreviated home examination.
Components Targeted to Older Americans
The The survey content of NHANES III will be a powerful data resource for the study of the contribution of multiple diseases to disability in old age. A brief description of each component targeted to the older population is presented. Other conditions and risk factors not described in detail below are included in NHANES III for older persons. Tables 2 and 3 present all the subject areas of the interview questionnaire and the examination for participants 50 and older.
Osteoporosis
Estimates of the prevalence of osteoporosis are based on extrapolations from nonrepresentative clinical samples or volunteer populations. Recommendations to include assessments of bone density and other risk factors for development of osteoporosis in NHANES III were made by the Food and Drug Administration (FDA), National Institute of Diabetes and Digestive and Kidney Diseases (NIDDK), the National Institute on Arthritis, Musculoskeletal, and Skin Diseases (NIAMSD), and the National Institute on Aging. The hip was chosen rather than the spine due to the greater morbidity, mortality, and medical costs associated with hip vs spinal fractures. The osteoporosis component will be used by NCHS to provide estimates of the prevalence of low bone mass and the frequency distribution of bone density of the hip in the U.S. population 20 years of age and older.
Bone density is a primary risk factor for osteoporotic fracture, with risk of fracture increasing as bone density decreases. The assessment is being done via dual energy X-ray absorptiometry (also called quantitative digital radiography). The osteoporosis component also includes ascertainment of other risk factors for development of the disease, such as diet, reproductive history, physical activity, smoking, medication use, and functional assessment.
Arthritis and Related Musculoskeletal Conditions
Musculoskeletal disorders are frequently chronic, disabling, and painful. They are the most prevalent chronic condition in the population 50 and older (White et al., 1986) . NIAMSD has supported the inclusion of an arthritis component in NHANES III to: update national prevalence data from earlier surveys of disease; update data on risk factors and outcomes; and provide a baseline population for conducting follow-up studies.
The major musculoskeletal diseases to be identified are rheumatoid arthritis and osteoarthritis. Cases will be defined based on questionnaire and examination data in adults 60 years of age and older. Questionnaire data include history of arthritis and characteristic symptoms of the diseases. During the examination, a physician examines specified joints, x-rays of the hands and knees are taken, and serum rheumatoid factor and serum uric acid are measured.
This component will provide estimates of the prevalence of symptomatic and asymptomatic arthritis in the hands and knees. Other components of NHANES III will be analyzed in concert with the arthritis components. These include reported and measured physical functioning, exercise, and anthropometry. Source. Centers for Disease Control and Prevention, National Center for Health Statistics, NHANES III (1988-91) . 'Proportion of sample population participating in a home examination. ''Proportion of sample population participating in a Mobile Examination Center (MEC) examination. l The total examination rate is the sum of the home and MEC examination rates. 
Nutrition Monitoring
The major goals of the nutrition component are tracking nutrition-related risk factors, estimating the prevalence of compromised nutritional status, and providing information useful for studying the relationship between diet, nutritional status, and health. The NHANES III will provide the opportunity to relate the history of long-term eating habits and current nutritional intake to chronic diseases.
A food frequency questionnaire is included in the adult household interview to provide qualitative dietary intake information on adult persons interviewed. The food frequency instrument provides detail on the intake of foods high in particular nutrients related to cancer risk, cardiovascular risk, and bone density. A brief history of lifetime milk consumption is collected to investigate the relationship between past calcium intake and current bone densitometry results. Questions on meal program participation, weight history, dietary habits such as salt and fat usage, iron-deficiency anemia, home water supply, alcohol intake, and vitamin and mineral supplement usage are also included.
A 24-hour dietary recall was collected in the MEC for all examined persons. In addition, Phase 1 examinees 50 years of age and older who completed a 24-hour recall interview in the MEC were eligible to participate in a special dietary study of older persons -the Supplemental Nutrition Survey of Older Americans (SNSOA). This consisted of two additional 24-hour dietary recalls, obtained through a telephone interview 8 and 16 months after the baseline recall.
Anthropometric measurements such as skinfolds and circumferences, bioelectrical impedance, height, and weight will allow cross-sectional and longitudinal study of the relationship between weight and risk of disease. Specific girth measurements have been added for the estimation of body fat distribution, since they may be related to morbidity and mortality from certain cancers and chronic disease. Bioelectrical impedance is included in NHANES III to estimate human body composition in relation to total lean and fat body mass, not available with the use of standard anthropometry.
Blood nutritional and hematological assessments will provide data on the prevalence of the extremes of low and elevated levels of nutrients in the population and provide data to relate to dietary intake data, health characteristics, and risk factors. They include: cholesterol, C-reactive protein, complete blood counts, iron, total iron binding capacity, folate, protoporphyrin levels, vitamins A, C, D, and E, calcium, selenium, carotenoids, cadmium, and lead.
The nutrition component provides essential and critical information related to other NHANES III components. The major risk factors for cardiovascular disease (CVD) have a strong relationship to nutrition. The impact of nutritional factors to the development, treatment, and prevention of osteoporosis will be investigated.
Cardiovascular Disease
Cardiovascular disease is the leading cause of death and disability in the United States and a primary cause of acute hospital bed days and physician visits. An assessment of cardiovascular disease-related risk factors has been a central component of all NHANES. Trends in morbidity related to cardiovascular disease will continue to provide important information to researchers, health providers, and policy makers from the public and private sectors of the health field. NHANES III will establish baseline information for the 75 and older population. To date, NHANES III has provided national estimates of the prevalence of hypertension and high cholesterol in the U.S. population 75 and older. Before NHANES III, estimates were derived from non-national studies.
The cardiovascular component was designed in consultation with the National Heart, Lung, and Blood Institute (NHLBI). High blood pressure control and reduction of serum cholesterol levels are among the priority areas specified in the 1990 Health Objectives for the Nation (DHHS, 1991) . NHANES III will provide essential data describing the prevalence, determinants, and levels of public awareness of blood pressure and blood cholesterol and their relationship to cardiovascular disease morbidity and mortality, as well as secular changes in dietary consumption of cholesterol and fat.
During the interview, questions are asked about chest pain, history of heart attacks, peripheral vascular disease, cerebrovascular insufficiency and stroke, high blood pressure, high cholesterol, family history of cardiovascular disease, diet, and physical activity. The examination includes a 12-lead electrocardiogram (ECC) which yields data documenting the prevalence of symptomatic and asymptomatic cardiovascular disease.
Six seated blood pressure (BP) measurements are obtained for adults; three during the home interview, and three in the MEC. This will provide the first estimates of hypertension in the 75 and older population based on a national survey.
The CVD proposal also includes determination of serum total cholesterol, total high density lipoprotein (HDL), and apolipoproteins A-, and B. On a fasting sample of adults serum triglycerides is being collected. Serum triglycerides will allow the calculation of low density lipoprotein (LDL) cholesterol levels.
Chronic Obstructive Pulmonary Disease (COPD)
It is estimated that up to 20% of the adult population suffer from one of the COPDs (asthma, chronic bronchitis, emphysema). These diseases are the fifth leading cause of mortality in the United States (NCHS, 1991) , and mortality trends associated with COPD are steadily rising, particularly in female smokers. COPDs are considered the third leading contributor to excess mortality associated with cigarette smoking, following coronary heart disease and lung cancer.
The COPD component of NHANES III consists of medical history information on respiratory symptoms and conditions, smoking history, and occupational history. Spirometry tests are being conducted during the MEC and home examination. The National Institute for Occupational Safety and Health (NIOSH), the Environmental Protection Agency (EPA), and NHLBI highlighted pulmonary function as an important health condition warranting inclusion in NHANES III, and have assisted in the development of this survey component.
Physical Activity and Function
NHANES III includes a series of measures designed to examine physical activity and function across the entire spectrum of function, from highly active to very impaired. During the questionnaire respondents are asked a series of questions related to regular exercise, which should define the highly active population. In addition, physical performance is assessed through a series of questions related to mobility and the ability to carry out selected activities, targeted to define impairment. At the MEC and during the home examination individuals 60 and older undergo a physical performance examination. This will allow correlation between reported and observed function in the 60 and older U.S. population. The relationship of weightbearing and leisure-time physical activities to various chronic diseases and conditions such as cardiovascular disease, osteoporosis, diabetes, obesity, and arthritis can be addressed using NHANES III data.
Cognitive and Social Function
The goals of NHANES III did not include estimates of the prevalence of cognitive impairment in the U.S. population. The multidimensional nature of the study and the lack of specificity of short screening instruments available at the inception of the survey suggested this was not appropriate. However, two brief tests of cognitive function were included, a modified and truncated Mini-Mental State Examination in the interview (Folstein, Folstein, & McHugh, 1975) and the East Boston Memory Test in the MEC examination (Albert et al., 1991) . These data should allow examination of the potential role of cognitive impairment in physical disability and health status.
Social function has been an area of increasing interest as level of social isolation has been shown to relate to a variety of health outcomes. Although not a primary focus of NHANES III, the adult questionnaire contains information on contacts with friends and relatives, both in person and on the telephone, and participation in community social life.
Home Examination
The home examination is a completely new modality in the NHANES surveys and reflects an innovative* design feature to address the need for expansion of modes of data collection to reach all parts of the U.S. population. Including significant numbers of persons over the age of 75, who are expected to have lower response rates to the MEC examination, led to the addition of a home examination option. It serves several purposes: to improve the response rate on selected examination components; to improve evaluations of potential examination nonresponse bias; and to provide the opportunity to obtain some baseline examination information for future follow-up of NHANES III participants. The information from the home examination will help ensure an adequate assessment of the health of older Americans by increasing the response rate to a core set of physical measures.
The home examination includes a core set of questions and measurements designed to be comparable to information collected in the MEC. It consists of height and weight measurements, triceps skinfold measurement, mid-arm girth, venipuncture, and spi rometry. Sample persons 60 years of age and older receive cognitive and physical function measures. Questionnaire items, necessary for proper interpretation of the blood biochemistry, are included. The home examination is performed by health technicians trained in phlebotomy. To assess comparability between measures done in the MEC with those performed in the home, a subsample of persons examined in the MEC also have an in-home examination.
Longitudinal Follow-up NHANES III will provide a unique data base describing the health of older Americans. Oversampling of two minority groups, black Americans and Mexican Americans, will assist in more accurately characterizing the health of the heterogeneous older population of the United States. The data collected on the 75 and older population will serve as the baseline for comparison to future cross-sectional studies.
NHANES III was planned to be a longitudinal study. Baseline conditions and risk factors will be related to subsequent outcomes of interest. This will contribute to an understanding of disease etiology and describe the natural history of many chronic diseases in older Americans. The cohort is being actively tracked and traced. Annual searches of the National Death Index and Health Care Financing Administration Medicare files will begin in 1995. Reinterview of the cohort is planned for the future.
Summary
NHANES III will provide the baseline for evaluating the health and nutrition of Americans 75 and older. These data constitute a unique resource -no other health survey has included so extensive an examination of the multiple health conditions and functional problems which confront the nation's elderly. This is particularly important as this segment of the population, the oldest old, is the most rapidly growing and contains those individuals in their last years of life for whom health care expenditures will be large. Furthermore, by serendipity, the NHANES III will provide baseline data on the health status and health care utilization of the U.S. population prior to the institution of health care reform. As both health researchers and policy analysts begin to examine issues in aging and chronic disease, NHANES III should prove an invaluable resource.
